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A事STRACT
Dyeingofsilkwith color extractedfrombranChes of applehasbeencarried out
bythemethodused．inageneralhandcraftdyeing．Withtheviewofgivingascientif＿
ic examination to that，inthis report，theinfluences of color concentration and of
mordan七metalwere examinated．The color differences of dyed silk’cloths were
measured on a color difference meter．
Thebrightnessof color of dyed clothwasdecreasedwiththeincrease of concen＿
trationof dyestuff，andthe values wereequilibrated above　500％0．W．f‥Thein＿
fluencesofkindsofmetal（Al，Cr，Cu，Fe，andSn）oncolorwereremarkably：observed．
From50％0．W．f．of dyestuff the color differences were observed，and beyond
500％0．．W．f．these cameup to constan七．
Inthe dyeingofSilkwiththeextracted dyestufffromapple branches，Various
series of color are available by the combination of the dyestuff concentration　and
the kind of mordant metal．
ⅠNTRODUCTION
Naturalmaterialshavebeenattractedattentionfromvarious fields ofstudy．In
the field of dyeing，the herb dyeing has been wellreceived and natural dyestuff
cometobeenreceivedabetterattention．Scientifics11bstantiationsofnaturaldyestuff
are necessary to generaliZ；e the dyeing of higher utility and commercialvalue
Dyeing as anartistichandcraftusingbark ofappletreeis not so popularl）一5）
The reasonfor whichanaPPle treeis unusual dyeis that there arefewliterature
dealingwiththe dyeingmethodandnoinvestigationwas reported on the dyeing
property．Racentyears，naturalcoloring materials andancient hue are ofinterest
astrendy color．So thefundamentaldatasuchassafetyofnaturaldyestuff，Simple
dyeing method and dyeingproperty are significan七．
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Inthisreport，thedyeingpropertiesofcolorextractedfromapplebranches（肋hiS
Pumilavar dulcissima）areinvestigatedusing silk fiber．
EXP瓦RI朋二ENTAIJS
l．朗Ar且だヱ4エS
The apple branches harvested at Ueda cityinfebruary1989wereusedascoloring
material．The silk cloths（KANEBO FUJIGINU NO．5080）were used after the
destarch and refining treatmentby a conventionalmethod．The size of silk cloth
usedin the following experiments waslOXlOcm andits averageweightwasO．70g．
AsmordantreagentscopperacetateCu（CH8COO）2・H20，ironsulfateFe2（SO4）3・
nH20，POtaSSium alum AIK（SO4）2・12H20，tinchlorideSnC14＝・nH20andpotassium
dichromate K2Cr20T Were uSed of analyticalgrade without further purifications
Ion－eXChanged distilled water was usedin the following experiments．
2．朋Erガ08
（a）Extraction of color from applebranches
The apple branches were c11ttedinto small pieces by cutter knife and
dippedintoion－eXChanged distilled water．The extractions atboiling tempera一
ture were done for30minutes．This extractions were repeated three times
exchanging water forsamepieces of applebranches．Afterthefiltrationofthe
extracted solution，the dyeingsolutionwaspreparedbymixingthreesolutions．
Because of color change due to oxidation theextractionsofcoloringmaterials
were done before each experiments．
（b）Dyeing of silk cloth
Silk cloths were dyedin the following procedure；dyeing（for30minutes）－
washingbywater－mOrdanttreatment（for20minutes）一WaShing－dyeing（for30
minutes）－WaShing－dryingin air．Thebath ratiointhe dyeing procedure and
mordant treatment wasl：71．4．
Thermostated shaking water bath（TOKYO RIKA KIKAI．NTS－211）was
usedin the dyeing and mordant processes．Theshakingspeedoftheflaskswas
COntrOlled at90r．p．m‥
First，theinfluences of the concentration of dyestuff were examined．The
amounts of apple branches were changed as50％，100％，200％，500％andlOOO
％0．W．f．．In these experiments the concentrationofmordantwaskeptat3％
0．W．f．．The temperature was raised from room temperature to850土10C for
15minutes and at this temperature dyeing was continued for30minutes．
（C）Measurement of color difference
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SilkclothsdyedintheSeeXPerimentSWereironedoutwrinklesandmeasuredcolor
difference on a color difference meter（NIHON DENSHOKU ND－101DP）．
One plot of these results was the average from atleast four samples，and at
least three different points were measured for one sample，and the diameter of
measurement point was30mm．
RESULTS AND DISCUSSION
Almost coloring materials obtained from plants belong to mordant dyes．These
dyes wereboundfastin fiberSby the mordant treatment forming metal comple－
ⅩeS6）7）．The degree of dyeing poweris not so highin the dyeing without mordant
reagent．The metalcomplex formationis seemed to raise the dyeing fastness
Silk fiberis formed byprotein andis the amphoteric fiber having amino group
and carboxylgroup at terminalas significant dyeing points
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Figurel Relations betweenY value of color difference of dyed silk cloths andconcentration（0．W．f．）
Of dyestuff extracted from apple branches：［mordantmetal］＝3．0％0．W．f．．
Figurelshows the change of Y values of color difference measurementsagainst
the concentration change of dyestuff．Mordantmetals are Cu，Fe，Cr，AlandSn，
andtheconcentrationofthesewerekeptconstantat3．0％0．W．f．inthefollowingall
experiments．Y values were decreased with the dye concentration，and reached
51
長野県短期大学紀要　第44号（1989）
COnStantabove500％0．W．f．ofdyeconcentration，regardless ofkinds ofmordant
metal．Thedegreeofdecreaseofchromewasmostrapidly．
0　1 5
・XIO‾之（％）
Figllre2RelationsbetweenLvalue of colordifferencesofdyedsilkclothsand．concentration（0．W．f．）
Of dyestuffextractedfromapplebranches：［mordantmetal］＝3．0％0．W．f．．
Figure2shows the change ofIJValues of the same samples shownin Figurel．
AtbothfiguresthesevaluesdecreasedinorderofAl＞Sn＞Cr＞Cu＞Fe．Thebrighもー
ness of color was mostwidely changed at chrome．
The amount of apple branches above500％0．W．f．did not change the color
brightness，andthecontrolofcolorbrightnesswaspossibleintheregionofdyestuff
COnCentration from50％to500％0．W．f．．
Figure3isthe chromaticitydiagramwithaandbvaluesofdyedsilkclothS．The
aandbvaluesofundyedsilkclothwereO．landl．4respectively．Attinandaluminium
mordant，theincrease of a wasin exess of that of b．Theincrease ofaatchrome
isscarcelyobservedupt0200％0．W．f．，andabove this point a andlbincreased・
rapidly．At copper b values exhibited almost noincreasewith theincrease of dye
COnCentration．From this chromaticity diagramitwas confirmedthat quite a few
Of colors were avai1able．Avanable hue was colors from yellowish greento creamy
broⅥm aIld yeユlowish red．
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Figtlre3　Labchromaticitydiagramofsilkclothsdyedwithdyestuffextracted．fromapplebranches．
Figllre4　ⅩYZ chromaticity diagram ofsilk cloths dyed with dyestuff extracted from apple
bran血es．
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Figure4is the XYZ chromaticitydiagramexpressinghueandchroma．Allvalues
OfXYZ convergedintotheareaof dominant wavelength from575nm to585nm．
Extensive changeinhuewas observed atcopperwiththeincrease of dye concen－
tration．Chrome andironexhibitedthechangeofchroma，andtheexcitationpurity
atiron fell down．
5
×10‾2（％）
Figllre5　RelationsbetweenAE of dyedsilk cloths andconcentration（0．W．f．）ofdyestuff extracted
from apple branChes：［mordantmetal］＝3．0％0．W．f‥
Figure58hows AE change of silk cloths dyed with the color extracted from
apple branches．AEis calcdated from（1）equation．
JE＝〔（も1－も2）2＋（aユー的）2＋（も1－も2）2〕1／2　　　（1）
L，a and b values of undyed silk cloth were used as L2，a2and b2in（l）equation
respectively．The values of AE based upon undyed silk clothincreasedintheorder
Of Cr＜Sn＜Al＜Fe＜Cu，andits of Cr exhibited precipitousincrease
Inconclusion，aSShowninFigur3，inthedyeingofsilkwiththeextracteddyestuff
from apple branches various series of color are available by thecombinationofthe
dyestuff concentration and the kind of mordant metal
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